Localized or regional necrotizing lymphadenitis is an extremely uncommon manifestation of herpes simplex virus (HSV) infection. We report a case of necrotizing HSV lymphadenitis in a patient with both common variable immunodeficiency and natural killer cell deficiency and review the literature on this unusual complication of HSV infection.
otitis media, chronic interstitial lung disease diagnosed by open lung biopsy, cataract of the right eye secondary to herpes zoster infection 3 years prior, recurrent genital herpes, and treated syphilis.
The patient first noted the neck swelling in April 1996. CT scan of the neck was obtained, revealing bilateral cervical and left submandibular lymphadenopathy. CT scan of the abdomen showed hepatosplenomegaly and abdominal and para-aortic lymphadenopathy. An excisional biopsy of the left neck mass performed at an outside hospital revealed a dense mass of matted lymph nodes, with histologic evidence of lymphoid infiltration of the sternocleidomastoid muscle with central necrosis and surrounding reactive hyperplasia; culture results were negative for bacteria, mycobacteria and fungi. A bone marrow biopsy revealed a single cluster of lymphohistiocytes, with no evidence of lymphoma. The patient's cervical lymphadenopathy increased in size over 2 months. In June 1996, the patient was readmitted with fever of 38.9ЊC, chills, and night sweats. An MRI scan of the neck revealed massive anterior and posterior cervical lymphadenopathy, with displacement of the trachea and left carotid artery. Blood, mycobacterial, and mycology cultures were sterile. Delayed type hypersensitivity skin test was reactive to mumps. The patient defervesced spontaneously and was discharged home.
The patient was then admitted to our hospital in July of 1996 for progressive enlargement of the neck mass. Physical examination revealed a temperature of 37.7ЊC; a warm, erythematous, tender neck mass was noted to extend from the left lower mandible to just below the pinna to the base of the neck ( figure 1A) . Palpation of the mass revealed markedly indurated, hard, fixed, and matted submandibular and cervical lymph nodes. The remainder of the examination was noteworthy for the presence of a firm, tender, 2-cm ϫ 2-cm left axillary lymph node, firm, 1-cm inguinal lymph nodes; bibasilar dry crackles on lung examination, and hepatosplenomegaly. A CT scan of the neck revealed extensive soft-tissue swelling and multiple rim-enhancing masses in the left cervical region extending from the inferior portion of the left parotid gland to the supraclavicular level, consistent with necrotic lymph nodes or multiple abscesses. A CT scan of the chest showed bilateral interstitial lung disease with fibrosis at the bases. Pulmonary function tests demonstrated obstructive and restrictive lung disease with a markedly reduced diffusion capacity. An abdominal CT scan again showed marked splenomegaly, para-aortic lymphadenopathy, and a 1.5-cm left adrenal mass. Serologic tests for HIV, syphilis, coccidioides, histoplasmosis, cryptococcosis, toxoplasmosis, Bartonella henselae, brucellosis, Epstein-Barr virus, and cytomegalovirus were negative. HIV-1 RNA PCR was also negative. Routine urine, sputum, and blood cultures were negative, as were mycology and mycobacterial cultures. An excisional biopsy of a left supraclavicular lymph node was performed.
Histological examination of the biopsy material revealed necrotizing lymphadenitis consistent with herpetic lymphadenitis (figure 2A). Immunohistochemical stains using polyclonal antibodies against HSV-1 and HSV-2 virus, respectively, were positive (figure 2B, only to HSV-2 shown). Electron microscopy (figure 2C) revealed intranuclear and intracytoplasmic virus particles morphologically consistent with herpesvirus. PCR (using primers to the major HSV glycoprotein, g8, at the University of Washington Medical Center) and culture (using fluorescent antibody) confirmed the presence of HSV-2. Acyclovir (10 mg/ Figure 2 . A, Sections of the lymph node display extensive geographic zones of eosinophilic necrosis containing disintegrated neutrophils, nuclear debris, ghost cells with granulomatous reaction at the periphery where characteristic intranuclear eosinophilic inclusions (Cowdry type A) with margination of chromatin and halo formation (short arrow) are present. Others exhibit pale or slightly acidophilic, homogenous, hyalin-like bodies that fill an enlarged nucleus and are circumscribed by a thin rim of marginated chromatin giving a ground-glass appearance (long arrows). Hematoxylin-eosin stain, ϫ320). B, Immunohistochemical stain, using polyclonal antibodies against HSV-2, which shows strong reactivity in both the nucleus and the cytoplasm for the infected cells (arrows), which are located especially near the periphery within the necrotic zones. (Avidin-biotin-immunoperoxidase stain, ϫ320). C, Electron microscopic examination reveals numerous intranuclear or intracytoplasmic virus particles. These particles are either in the form of nucleocapsid (characterized by a dense core which is separated from the capsid by a clear halo), or empty capsid. Other virus particles have envelopes and are 90-100 nm in diameter. The ultrastructures are consistent with the viruses of the herpes group. (ϫ37, 500). kg iv q8h) was initiated in early August 1996. Within 2 days, the patient defervesced and had diminished erythema and tenderness of the neck mass. He was discharged from the hospital on a prolonged course of oral acyclovir.
Because of the patient's history of interstitial lung disease, chronic sinusitis, otitis media, and HSV lymphadenitis, an immunologic investigation was initiated. Serum IgG and IgM concentrations were markedly decreased (table 1) . NK cell studies showed reduced number (table 2) and function (table 3) . HIV PCR (Roche, Amplicor) was negative. Complement levels and the Nitroblue tetrazolium dye reduction test were within normal limits. Monthly iv immunoglobulin at a dose of 25 g was begun in September 1996. The patient has had no further bacterial infections, and the necrotizing lymphadenitis has completely resolved after 18 months (figure 1B).
DISCUSSION
HSV is a DNA virus with 2 serologic types, for which man is the only natural host [9] . Serotype 1 is more frequently associated with nongenital infection, whereas serotype 2 is more commonly associated with genital disease [10] , though significant overlap exists. The virus has the capacity to (1) invade and replicate in the CNS and (2) establish latent infection [10] . HSV infection causes primary and recurrent diseases of the skin, mucous membranes, eye, and CNS. In the immunocompromised host, reactivation and dissemination of herpetic lesions can occur, characterized by progressive disease involving the skin, oropharynx, respiratory, and gastrointestinal tracts; however, even in the setting of disseminated infection, HSV lymphadenitis is rare [4] , with only 22 published reports to [17] [18] [19] . B cell maturation is intact, but antibody secretion is impaired [20] . There also appears to be diminished interaction between T cells and B cells as a result of defective T cell signal transduction [17, 18] . Cell-mediated immunity may be impaired in some patients, as evidenced by diminished T cell function and absent delayed-type hypersensitivity [18, 19] .
CVID is one of the most frequent of the primary immunodeficiency diseases [17] , with an estimated prevalence of 1 per 50,000-1 per 200,000 [18, 20] . The disease affects men and women equally and usually presents in the second or third decade of life [17, 18] . Various inheritance patterns for CVID have been noted, though sporadic cases are most common [18] . Patients with CVID typically present with recurrent bacterial sinopulmonary infections; many cases are identified only after severe chronic obstructive lung disease and bronchiectasis have developed [10, 18, 21] . Recurrent mucocutaneous and generalized herpes simplex infections are common, although the prevalence of infection is not significantly higher than in the general population [21] [22] [23] . The frequency of reactivated herpes zoster attacks is higher than normal in patients with CVID, developing in ∼20% of patients [23, 24] . Severe cytomegalovirus infections of the gastrointestinal tract have also been reported in a small number of patients [25] . CVID patients are highly susceptible to enteric infections [18] (Salmonella, Shigella, Campylobacter, rotavirus, chronic Giardia lamblia infections).
Other infectious agents reported to cause disease in this population include mycoplasma, Pneumocystis carinii, mycobacteria, various fungi, and enteroviral infection with chronic meningoencephalitis and a dermatomyositis-like syndrome [17, 18, 21, 26] .
Patients with CVID are highly predisposed to develop malignant lymphoreticular and gastrointestinal conditions, with a 50-fold increased risk of gastric carcinoma, and a 30 to 400-fold increased risk of lymphoma [17, 18, 20, 21] . Consequently, patients with CVID should be aggressively screened and closely monitored for the development of malignancy [20] .
Our patient not only had CVID but also had a defect in NK cell number and activity. NK cells are a distinct subset of lymphocytes that contain cytolytic cytoplasmic granules that nonspecifically kill tumor cells and virus-infected cells [16, 27] . These cells attack autologous and allogeneic target cells quickly, without the usual requirements for antigen processing and antigen presentation for activation [27] . Biron et al. [28] have reported a case of recurrent herpesvirus infection in a patient with selective NK cell deficiency. It is conceivable that the massive HSV cervical lymphadenitis in our patient is the result of the diminished number and function of NK cells demonstrated during his work-up.
CONCLUSION
Even in the setting of generalized HSV infection, lymphadenitis is rare. Our review of the literature suggests that HSV lymphadenitis should be considered in the differential diagnosis of localized or regional lymphadenopathy in the immunocompromised host. Generalized, severe, and chronic HSV lymphadenitis should trigger an immunologic work-up, evaluating B cell defects such as CVID, T cell defects and NK-cell defects. To our knowledge, this is the first case of HSV lymphadenitis occurring in a patient with both CVID and NK-cell deficiency. Table modified from Tamura et al. [11] . AML, acute myelogenous leukemia; b/l, bilateral; CLL, chronic lymphocytic leukemia; EM, electron microscope; HSV, herpes simplex virus; IS, immunostain;
IVIG, intravenous immunoglobulin; LAD, lymphadenopathy; LNC, lymph node culture; NK, natural killer.
